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(54) DATA RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain error correction 
with high capability, without deteriorating a data 
transmission efficiency by detecting the errors of 
received data through physical defects inspection to a 
received signal before recovery of data and detecting 
the fault location as an error estimate position of the 
received data. 

SOLUTION: A clock extract section 3 is formed by using 
an exclusive OR circuit A data recovery section 4 uses 
a clock signal CLK to recover received data Data-R 
from a data signal Data-Rx. An error check section 5 
checks consecutiveness of the clock signal CLK and 
outputs an error occurrence flag EFLG, when the 
section 5 finds out a discontinuous position in the clock 
signal CLK. The error occurrence flag EFLG indicates 
the presence of an error in the received signal and 
depicts its error position information by is output timing. 
The physical error detection section 5 detects the error 
of the received data Data-R and detects the error 
location as an error estimate position of the received data Data-R 
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<i7 ; ~*©x-7H*itii£tT i 54<!:fcK:. ±§BS«fflHf% 

±BBSflr^ - * © x 5 -msflw i i> r tatur s x ^ - 

4*«a4-r*»3»B l tec 
titvLvtr * m^z&msj&f & p l l ess 

4. ±SB^O ^ff-^i±fa^CJ * ^ISHtH'-Ol/Xff-lf-C 

_hK*P» i'M-^©ii^ttt^=&tf^xv--^Ui^=S: 20 
(i&fcC 4<Mr$4TSiS*II 1 */ett2 tciei*©^- 

[»«3B4] f-*e#4x na-^^s-en-eh 
* -*t©«-«f rb -c©tasjras lx -4 wmm&mz j: ij « 

^-^©x^-^a^ff 5£ 4*>(C. ileuses 

6 3 ©^-rn^tciaig©^- z&imm.. 

[fit#iI5] X7-«ee«KTX7-^7 7^4: 30 

w^j-r i> x ^ tc c t *<wm t ■? am 
[ mmm 6 ] ^mm^o^mm^mt^ jc^sftr 

-»©X7-«HH=&tf5i<tfe«c, ±iaM^<HW*±ta 

sffly-dfox^-fleeflWi Lr*im-r.5.0i©x5 
i^s^- * cc «fc x 5 -©w#8*ifeii*iJ^-r-sm2 © 

i7-MHi?Si. 01fcJ:O'm2©P|X7-^tB^© 

*6f#?.hSi ^ -mfRtcs^uriiesMf'- *©x 

7-fTIE£*T5x7-ITiE^ : HS;i/cC4£#®4T 40 
£185*31 1 * fc« 5 KiatS©^- *§{f 3£E. 

-£©X7-«!UJ£tf 54<fcfc«:, ±SE»7IH19f4±K 
SifST 7 - £ ©x 5 -Jt^flfPri LttttlTSf 1©X7 
-tftB^Bli. ffi^fitaSft-^CtJco-tSff^-*© 
x5-&ffl£?T5S|l2©x5-tfcaj#t8:4. flUfeJctf 

^ 2 ©mx ^ -^tH¥©^ e>f# e>ns x 7 -m«fc®-5 
sis©?*- *§m^s. 50 



4#B3 2000-174838 
2 

-£©X7-tfctii£tT 5<fc44>{C. ±ias^<im ; fr±iB 

* ©X7-«S<lBlT<b UTtfeWr*^ 1 ©X7 

tsa^- ^4ffl^-cx7-©^^§&a*ijs-r •sig2 © 

x^-fcttl^gi. JSl*»J:C«ll2©Siix?-1ftttt#K 
©^tiiilS^^M^-rsCitcJ:*). tfcffi;*tt/cx5-#s 

zttmt? •sM^ii i *><e> 7©i»-rn^(ciai8©^- * 

*»«4tsii»*3S i a>6 8©^-r*ia>ccga*8©7*-* 
[n*3 io] nmm * h a-7(m<Dmmm 

*»AfcC4*«F«4'r&BIS0Hl3&>69©l»m*>{C 
[0 00 1 ] 

s^g{c©fliLrw^fe«si5(cH-rs«>©-c*-5t: t /c 

[0002] 

[fSSsolSW] ^-^ • x Ha-WWfcffSCM:. I E 
E E Std 1394-1995 ( IEEE Standardfor a high Perfor 
mance Serial Bus, IEEE std 1394-199 5, IEEE Computer 
Society) K.*<Dm&1fi'&tbh*l'C^Z>ifis 
«. f 1 - 5r 4 i? n 7 i7 <o 2 ft-^^gffiilfi^IIWtc J: fj ? 
-^4Xhd-^©2 ff-^iC^-^-it L TiMff L . SffffliJ 

•c«. -e© 2 e-<ro&flbftttJiiaft>6 #b? 

[ 0 0 0 3 ) I34W:. ^WtTtSoTtfcgtSnfcT*- 
^ • x ha-^^fb^CCcfc^^-^^fs^g©^ 

[0004] migec^-r^-irsft^gti. x-ssft 

l *s<to'm2©7 v yy a 7 l 4 . l 5 . m l 
teJ:^2©AND^ffl|51SSl 6. 1 7 . fcctO'ORI^ 
S0881 8%4'CcJ:0«fiK$n^o 
[0005] 7*-*«(l|5I8Sl «SJ»A^73^:©2<iifb 
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( "1" £tc& "0" ) (DZm^mm-^ (Data_Rx> tC 

a»A**SM>2ffl<tlal«-c*oT, ^Sbfi-^cDffJre 
or 2 asaft^ < s trb__Rx) ^m&ir £ 0 

[0 00 6] *a**JAttiS|S3«, 2 ffi{t Stated* 
(1-^ D ata_Rx4 XhD- :/fI# S trb_Rx<DgEffetfj3&ffifO 
3^6iE*H4aWH©z: tB^ti^^fi-^CLK. CLK-N* 
£fKir£ 0 10 

[0 00 7 ] 7D^7P9 ^088 14. 15, AND 

kssbi 6, 17, fcitfORasrasKi 8t*. ±e 

drp^fifCLK, CLK-N^/B^r^-MI^Dat 
ajfccfr 6 Sfif 5 - £ D ata_R£B£T & . 
[0 00 8] H5B» H4{C^Ufc«IB<DSaSCC*y^4 

[0 00 9 ] EHgcCTjVTiSK:, ^P^IfCLK, 
CLKJt r'-^m^Data^RxiX hP-^ft-^S tr 

[0010]|ll©7y9^P?^BB14B t f*- 20 
*«^Data-Rx©IMi|ltiE«*0» *{f^CLKQ£ 
^^7^1, * P * :/0B 1 5 

ffleISS 1 6 «£S 1 y y a 7 y'^ffi 14<D7^ 
tti^ D ata-l4 iEffi^O^OTCLK 08MI»{f # D a 
ta-lx*ffl»U m2CDANDf&fIHISSl 7 tt!H2 CD? 
U v ^7 a * ^HB 15©7 7 ^W^J D ata-l43*tB^ 
P 9 ^(t-BfCLK-l«>IWI«ll#Data-2x*U*r4. 
ORBSBB1 8tt. JKlteJ:cnil20ANDIiaBB 30 
16, 17 CDMtB^; D ata-lx4 D ata-2x(DilgftJ£ 4 
0, CODf&llffltii^^Sft^-^Data-RiLrtH^r 

So 

[0 0 1 1 ] fcUKDck^CCLT, T^£ff^-Data-Rx4 
* hn-^«#Str1>-Rxrt»6*a y^ffCLK, CL 
K-N#s*fi8Sn, C<D*ay*«#CLK. CLK-Ni 
^- £ft ^Data-RxfrfcSfa * D ata-R#|?& 3 ft 

So 

[00 12] C<Dcfc5KUTW£Sftfc$fs7*--#Dat 
a-Rfcl\ HS*S«f5#. x^HWMMCCfrWfcft 40 

cox^-fMfflHiafflrtt, s^-^^fte^t* 

[0013] 

[«W#««UJ:5 4T5BWB] L*>LtoP&. ±&L 
[0014] -Tfc:b*>, iiSO/c^-^SfsKSr^, so 
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fc4*«eaBai*r36«wtc^i;*»**5i>«*fl!> 

ffeCOJlH^J:oT, Sff-r-^ Data-Rtex^- (gi 

$ s 1ttHtil'*V?-4im (Parity Code) ^>ifiig% 
fi^fit?-^ (Cyclic Rendundacy Character) 

[0015] LrfPU ±»Lfcx^~t^r43jjrrac 
4**C**©tt % $>Z>mmc3i 4*o/tf r -*CDfi|£{$ 

-r&jb^-^r/p ^rtTOx^-^wi^^t, 
-eco x ^ - cofflBfftWje-r £ c 4 * r »r * ft i >„ 

[0016] ft: 4*. 12. jSH7Cfi«OEflW*«5x-7- 
IjQclvfoKPSCRC (i^HTLS^ffi : Cyclic Rendund 
acy Check) "Ctt, Sfl7=~£*B^©;*# 3<D^P y 
*4MSWc*4«>, *^n^^cT4CC. «<D:/a?*£fl| 
^t^»f-^ (WJI) *JteK<D£WSt4*ttU CCD 

4^<D*^-fe*PCCft4^4'^*HC<fcoT, WP? 

^/c4^CDW^^-fe'P4T^>J:^ft^S7 r -^ (jfflslTE 

t, cft£®WtS#Sc4tcj:9 4 ttlWM>ttc^* 
SrfeoTi(Stt*ox^--*a4trbtt*c43&«rfir 

So L*>U CCDCRC^fc. 

P ? ^rtrcox^-cDWMfti^-c^^o 

[0 0 1 7 ] X^-*0**Ut/ft:»*, 

[0018] x^-iTiE*?f ^fcAtcttx^-fflW*!^ 

(DiEfr-^ : Correcting Code) tfi&B4tt&. 
S7ESK) Ufcrt^T, ^(DITiE^-^JCJ: 

sx-7-ixiE*tf^j: ; 5 4'r6 4, eaj^-*fc«i)p 

T ^ ^ HIE 7 s - ^ OfO^t, «^f-^ CDTCSK^ * 

<ft^r. f-^cDe»«Tutt$^ $h 
[0019] fei±<Dj:^cc, se^o^-^sMass-c 
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[0020] &$m<Dmmi. immmzterrz 

[0021] *mi(bmtte f zV<<c J t<Dteft<Dmmt' 1 ($ 
«« . *wmw<»zzmi5 j: vrnttmrnfr 6 * # e> & 

[0 02 2] 

[iigi£B?&-r-5/c«>©3Mg] ^wcfc^rp^sfts 
Tfa©£*s«jr*-s. 

[0 02 3 ] -f&ftfe. |g 1 ©#&(*. f-*-^ha 

t tc. ±ies«ffl3f £±f&gft 9 s - f ©x 5 - Ji^fi 

Bf£ L/r^Wr-5i7-^tB^|g?r<f x^it,^ 
*S (» 1^) . 

[0 024] »2©?S», ±IBJK 1 ©*«tC*J(,»T. 20 

f-$(fftx ho- ^[i-^cDSMftfi t Ji6afO'C#A 6 ft 
£t,^4>©-cs>.£> ($2^i) . 

[0 0 2 5] S3©?S«, 1 $fc«S2 ©^13 

IB t> p 9 * fi-sf £ ±f a * p * 13) JW a* x «#-c £ 30 
fljmwTfoftS#^>*©*7 0> hfKcJ:o?jjB» 

£<,^*>©-c&& (®3%W) . 

[0026] ®4©^s«, ±iam i #>6f»3©t,>-rft 

#XD*SCC*»l»r. f-ft^i^ hn-"7«*K:*ft 

<om,i&®m*±.m%:m¥-*i <Dx.^-m^mmt lx& 

bz.7-fo\&5-&L*ffix.Z, t\,>*> i><DX-$>Z> (14 40 
SWI) . 

[o o 2 7 ] ^5©^e«, ±iann A>6Hi4©t,>-rft 
#>©#l3cctei,>-c. x7-JiS<@^crx-7-i%^7 7 
*£ tiW f i> x 7 - tfc tB*l2£ ff*. S £ C »5 6 © -C* <b 
(l&5ffeBJ3) . 

[0028]^6O?SB. ±IBI!f l*>6JS5©t,>-rft 

^©^©Kfe^r. S:ft[t#©1JiaWg^S(cJ:0S 
ff-^-f ©xv-^ffl^tf 5££fcK. ±ie#!?&<Ii?r* 

iiasm-T 1 -* (os-v-immmt Lxtfuu-rzm i © 
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tfc* 7 1 - JKJ:-3ti7 -©WSSfcf&S^firr 
2©x5-&tH3Ma£. Sl*>J:y : ^2©MX7-^ai 

*&a>6t# 6ft *x 7 -t»$g{cs-^c^-c±ias[t'r - * 
©x ^ -itie^t^ x -riE*a*«A £ £ c> ^ &© 

[o o 2 9 ] mi<D^mt. ±z&mifrhm6<D^-rti 

{f7 :: -*©x^-*im^f i 5££*>tc, isan^®^ 
±ias<tf : -^©x9-}t^fim£ ortam-rsm i © 

f©xv-^tB^f ^>®2©X7-^tH^©£ > gllfc 

j: 2 ©psx ^ - t&m#8*> e. ff 6 n?> x 7 -t»$etc 

S-JOT ±fBgfif r - #©x5 -ITiE^f !»i7 -iTIE 
&£t> 5 *>©-C*£ (»72£HJ3) . 

[o o 3 o ] f&8©#&». ±ia^i *^07©i,^-rn 
±ia*ffli - * ©x 7 -jftjeflsif £ l r ^ m-r s m i © 

2©X7-t^m^lS£. 01*sJ:^2©MX7-^fcb 
#S©^W^4JB^-r-SC£CCj;i3. ^til^nfcx^ 

£l,^t©-C*-5> (S8?£BJ) . 

[o o 3 1 ] m9<D^mt, ±Mmift>t>m8<Di.>-rft 
«#j&> 6 * m r - 1> z n<a t s -? 1 - * mm^®. * m*. z> 

[003 2]I10©?®«, ±R» 1*^6^9 ©l^ 

T±§Bf ; - f *>%{%¥- Z *H£-T&¥- 2 MS. 

[0 03 3] ±aJl/A:^a«:«kfttf. tTiEf*-f {c«fc* 
^-^©7CSaff^:4f*'5C£%< . SfcfTIE^-*^ 
J: *atf6*>o*36Jj&> 0 fcfTiBaSSrfl 5 9 C £ % < . x 9 

C£AJ-C*S„ 

[0034] cft«c«fcf). ^-jrgaawtiffiTS-si 

dia^SftS. 
[0 03 5] 

[0 03 6] &*5. s«c*it,»r. m— ??^«isj— *sc» 

«*B^g|5^4^-r © £ T 6 . 

[ o o 3 7 ] n i t*2|E*wtc«fc 4 r- a «flr ^s©m 1 

©l?J6JS«l*7Sf . 



[o o 3 8 ] mmic^-r&mt. ?-$ ■ z.hu~?n 
[0039] * sfiinifs i &iMsa>A7j#5S© 2 mt 

§+TPA, -TPA£§ftL--OW£fc«P'i' 
( "1" Sfctt "0" ) <D2m^mm^ (Data_Rx) K 

(2 «Ht) f£. [8JHICC. X hD-7-§ff|5ISS2 10 

mffi&A^^©2wt[5i8S-c*o-c, ^s&<i-^©^-ce 

lt2 fiHIIHi^ ( S trb_Rx) CC&ft-T *. 

[0040] v a v ^}ffltbgB3 \tmm%&m : tm%& < e 

OR) *flJt,>r«WE3*l. 2«l{b3n/cf r -^m#Dat 
a_Rx£ X h P - ^<f# S trb_Rx(DSPflfiWI&Sfn*> 6 * P 
•;^fi^CLK££(?rrS. 

[0 04 1 ] •jr-^H^SMfct. ±fB£P;> ^(s-^CL 
K%:tii-iXf— $ D ata_Rxrt> 6Sff £ D ata_R 

%n£.-tZo ccD^-zmsffiAumAricfnutcbo)* 20 

ft5C£#TtS„ 13 4 ©:r-f SSlfcJ:^ 
^2 ©7 'J -j ~7~> a v 7'@SS 1 4 , 1 5. Hf 1 fcitflfr 
2<DANDf&Sis]S§l 6. 1 7 . teiO'O RUgHEg 1 

[0 0 4 2 ] ^Sx7-^aiS|55(i > IMIV vVm^ 

mmrnrn o fc <t # «c x ^ - 7 5 9 e f l g £• a 
T*©s5-©flHit***7n-r. -r&fcfe. cidsix 30 

*HJ«H»5B:. ^-^S^Stt^©^*!^ (Dat 
a_Rx, S trb_Rx) K*fT 4 MM WflStSfi* ff 5 C <h «C 
<toT, ±teSrff'r-^Data_RCDX7"-^db?:tf^ i 
i^CC. ±fEft3?<lB»T£^©g{f f 5 - * Data_R©x5 

[0043] 02tt^fflx5-^tHgP5<D^lCD^W 

[0 0 44] |5jH&Cnrr^3x7-&tt|gfS5«:. ^p? 
^ft^tCLK* l/2JBJWA:WjBE (3I*B> 3tf*j§5£ 
USS (^tlHSS) 6i. C©&&@S&6-Ti!Si3ftfci! 40 

©SFffelWi&IIfn (EOR) 0g§7i{C<fcor. ±13^0 

[ 0 0 4 5 ] HJSCC&t^T, i>Cl ry ^ff-SfC LK©&iK 

•^fi-sfrtip-?. iS52^D y i»(f^:#P •?©£*«#)! 
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ttaM&fcti-c^sig. EORiis[H]ss7©ai;>ji:t?{r«:^ 

-Y ( " 1 " > 

[0046] fttiTf. ZUv Z{mC L {<©*&&#££> 
nSi, ^■©J'P^fl-SfCLKOilStiit;*. 
«a -i;cr>^m^— 1 /2 jSW^xT^U'C b 

©£#. EORf&iMlsl[fS7©tH^«P^ ( "0" ) ttJ. 
•5. 

[0047] C0J:5!C. EORIiaiHlSS7«. 2U -j 

^£fcb2rf*#. ^©&^t4#-i$WKr4>Jfcb*iS 
t. mB>5 SrfctWTS. C©*Pv*fl^C 

LK©»Mtt#^fcftfc£*©P^#i, X7-|feSfe7v 
i/EFLGCD#gfiJ)U^;U (l7-flS^) iLtffl 

[0 048 ] S3«^|IIX7-^UiS|55©m2©«te£^l 

[0049] mmicfn-r^ms.^-mBimb^ pll 

(Phase Lock Loop) 0888. HS-f 9 . H 

l*iJ:a : $$2©;>72>£ 1 0. 1 1 . ORi&SlEJSSl 2 

[ 0 0 5 0 ] KEKCfc^-C. PLLIil8S8t*^D y?m 

p.. wa>; 4>«-f»c l KKMmm*kJV\,xm n 
c l K-p*mmmc$m%.fcirz>. cow ? ?mm>* 
;wtfc l k -a* t> a v l k i mmk i>m o 

■C. PLLHISgSCIDWf^itl^tCJcO. f.nvtm^ 

[o o 5 i ] ^n-o^-^gij. ?ay zmncLK 
*mmBC&0'cwm9vy ^ft-^cLK-N^^s-rs. 
[0 o 5 2 ] Ii©*'5 >f l o«. ±.izt> a ■> 

ifcJC. ±IE^ay *«^CLKti"J7 (tTJW'ft) S 

-^CLK^a^ or a* s nrt^ra, *p ?*|5HW>< 

^Xfs-^CLK-P©A*Cr<!:(C?f^4aSi' 'JTKinT 

"0" ©^ »JTffl (a-i>) tcSSO^S. L*>L. i' 
ay CLKiDmrnfeWiktitlZt. mi(DtjO> 
S10IJ. ^©i'a i'ft-^C LKK J; Si";r 355 
x-SCiJC^O. i'P2;i'l^»3^-;Uxm-^CLK-PCCj; 
S*^> hTf^tfton. C©*£Ul, "0"WJK3*' 
-i>> hffl^ri-Si^iC^^. »1©*^>^1 
0&*. ^P-7^fg^CLK*5iIiKL-ri,^P B ^« "0" 

(P-5) *a*L^W-S^. ■^©^Pyi'ff-^CLK^ 

"1" (/W) ^W73-r^«fc^«cncs. 

[0053 ] */c. m2©*^>^ 1 1 «. ±§2d'P v 
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itta^p ?*«-5|CLK-Nr* 'J7?w. cntci 

fff2co*70>* 1 ns, ±as<o»^4ra*. ista* 
p-^ ^m^cLK-^iiMLrc^ra^ "o" (p^o 

*a*C/tt»**s. *©attB^P^(!#CLK-l*- 

[0 0 54] oRt&sisissi 2W\ nivalis* 1 0 

^E FLGtHl*3*iCi#t«8. 
[0 05 5] He^-r-^^fCx^-^io/ciS^O 

[ 0 0 5 6 ] gJ0&Ctel,vr, H^«f=-^«#Data-Rx 

a*»ofciS^C!>«lf^ffl£}K*7n-r. Data-1, Data 

-2, Data-lx, Data-2x, CLK-Nte, ^fg^-^Dat 20 

[0 0 5 7] mmiCfskTMVte, -r-^ff-Sf Data-^Rx 
IEO < » " 1 0 1 1 0 0 0 1 " Ztl&^Z t 

c6D\ "ioooooo i" tigotsifsnt^ 

£ e C<om^. CCD^-^ft^Data-Rxi^ hP-yft 
CLKIt r-^fi-^Data-Rx^^JEU<SflSnro^ 

pa, i/zmmtuc^j tvv&mmtMcAtiRto 30 

[0 0 5 8 ] bZZifi* 7 s - Z ft -5? D ata-Rxft x - # 

[0 0 5 9 ] C ©aiRtt^ton/c^ P v *<1-Sf C L K 40 
£{£oT ±f Bt 5 - * ff"^ D ata-Rx^ 6 Sfl ^ - * D ata- 
R£B£T£<t, iEKtt " 1 0 1 1 0 00 1" <tH£ 
$n^#iC^ 4 "1 00 0 00 0 1 " ig^tS 

^tiris^, ccor-^x^-te, ^p^^ft-^c 

m^^fi^x^-^^^yE F LGtJ, x«5-{IbFt£ 
ffi^D-^SfCLKi 1 /2mftg*£*P-^fi-5fC 50 
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LKjxi0«f(l6lft«ai«cJ:or^JsJEStiri»* (02 
#J&> . 

[0 06 0 ] ccr, CRC^ci(Dx^-^S^e (H 
7 ^ E F L G*fi?o t X7 -<Bffi«r1$£f htt t"-* 

3EfiK*«^:3'e*rjEf !? -*ccfisi?r4cttt< 1 2 

/ciTJE^- * *c J: -5 ffiHEtt x ^ -«UH*ff 5Cifcft 

[o o 6 1 1 isms* hu-^mmc^^-wfr^tcm 

[0 06 2 ] |5JEKC*Jl>T. nmt* hP-"7~fI-^Str 

%;f)^tcm&<Dnfti&B*tt 0 Sfc, Data-l. Data 
-2, Data-lx, D ata-2x. CLK^J, S(f -r- £ Dat 

a-wD?Hfeiii«rf^«3ti4*iHi«#-c*or, cn« 

* iLTgj4CC^L/c*> CD 1/ tctctb X 

[0 06 3 ] mWCfr^WlX'te. £ff-^Data-Rx<D 

^ "lonoooi" tJEb<^m^txx^^\ 

X hP-^fl^Strb-RxO^C^:fix^-^iCrC> 
So C<D«^ CCD^ hP-^ft-^Strfc^Rxi^-^fi 
■^Data-RxC[>SFffiWlfta«CC<t * P * £ff^ 

CLKd X hP-^fi#Strl>-Rx^^iEL<^:m3n-C 

i > * i / 2 jigs c: <b cc^ >r t p ^ wcc a*ik 

toiilttttlB*^^. X FP^^ft-^Strb-RxCDSft 
X7-^4WciC5^ ^<D^P^{f-^CLK<DiS 

^FoSMfi^f^ 0, C OfflBf CCT^ftf^- ^ D ata-R^I 

x7^4t;rt^ B 

[0 0 6 4] C (0§ft -T-ZU ata-RO x ^ - , M[hI 
x^-t^UtJ (CRC) CC<fcor«a3tl4*5, C<D»^ 

[0 0 6 5] ±tB^P «y ^ft-^C LKCD^iSi^ 

M^r^^tBUrx5-^7^^EFLG^tB*3iiS 
Citcj:^, X7-i477^EFLG^6X7-(DS 

^ribb-t *«*r ix7 -(DteSKna-r s««*««cs* 
EFLGft immzvy zm^cLKt 1 /zmrnm 

StlTC** (i2#I) . 

[006 6 ] CC-C, CRC^i'CDx^-^^e (H 

7 f LGift^rx^-dMtitSf tut me<o 



XL 

[0 06 7 ] «±<DJ:5«:, f-^^hP-^t 

ttv&m2tix< z'f-zm^tx ha-^m^s 
ftursM^-^fS^TSKBSu 7^- 

(Data_Rx. Strb_Rx) KfctlT S^SWI? 
<fc OiK*!!* 5 - * Data-RCDx^-tftaSrtf 
54it«:, ±BW»<B»f*±iBS«f ff --*Data-R© 

^*<STStt*PiE? s -**m>SC<fca<. fcflfcb 
cox ^ -fjjE%tf tei* ^ci immc a Z> . 
[0 06 8 ] «OEf t -**fflC»*x^-ttt*«C!>MFa 
Wilttt, I EEE std i394«crSE«>6nrc»4C 

[0 06 9 ] iSHftfiflaEflHf (Cyclic Rendundacy 
Character) */B^TtT5x^-tftajl>fc«>*C RC 
(i«$[Hl7Lg^S : Cyclic Rendundacy Check) "CI*, 

trite, *©yo7*t»iWSf-> (tHJ»J)'« 
&©£HlSt<!:#au C©WJCiP3K« (ttUMR) 

-?r s ^<d^p * ^P^oSff t^^&cx^-j&s&s 

[0 07 0] COrnS. ^Dyjrf-jfftlCft ±E 

[0 07 1] ^js»3H3C«:ot»rtt, ^c^ggrfc 

[0 0 7 2 ] «±©<fc5&c\ CRCttiMB^CDx^-tft 

wf-zzruv ^rt^(Z>x5--{asra$8£:£ 

a£ 0 0^0, X^-fi^fCOT'-^^, ^"CDX^-^^ 

t?7^- * :/ n 9 ^«:»r S«*«««S*W-tf o <b ft* J: 
Bf4 x ^ - ft£ 7 5 9 E F L G <D mjj Z A % > ftiM K 

<tori$5e-rntf. bu^l/c^k:, x^-£TiE<Dfctf> 
©riE^-*Tafr%;n:fi^-**«:ba< rt, x^ 

-WiEtfpJIfteca*. ift, §fl7 r -*teiTIEf f ---**5 
WftPStiTOSW^CCtt. CCOiTiE^-^iilBx^- 

[0 07 3] H8«*^CCj:4f ? -^Sft^acD^2 
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[0 074] igBCCijVr^ -*3fi«Ett, 0 1 tC^L/ 

s e x^-rriEgBi 9B. f c -^s*a54icrw^?n 

tlfc^D7*l#CLK4, »fflx9-*a»5^e>W 

iE*&ffi*?TC» % x^-ITiEr^/cifi^itTiE^-^C-D 
atafctttfJU x^-BTiEr#a^oyfcl»^Wx^-il 
10 IE^r^a^orcC<h^TiTIE^^7^UN-Cor 
fctttfrT*. C©ITiE^F«7 5yUN-Cort*, 3ftM 

[0 07 5] H9«x^-gJiE«©aiaEWI*7n-r, 
[0 07 6 ] [5l0CC^-r<D«EI8CCinL/cx^-iTiE0(5 
19(D»^Fdr^o-C, m*<fctfW2<DCRC»tlHa 
SS2 0, 2 1, x^^ITJE|p1S§2 3, -HS«ffi@B2 2 

[0 07 7] RIHCCte^T. »l(DCRCSt»lElK2 0 

/^->P(x)«:ft»TS. Sg2<DCRCitS(§]B82 1 
tt, x^-^^^^EFLG^C^tUr^fiX^^Cj: 
SSJ^^^P' OOfttHtrs. 
[0 07 8 ] IS l(DCRC§tf?[Hl&82 0CCr»6*l*#J 
^ n" £ - > P (x) tt % Sff 7 s - £ D ata-RCC X 5 - *SflR W 

<D£C£>SCX^-#^fty^tf T?a< UI2CDCR 

30 tt»©»^r a b%fo^ifcLK ©^ii^^cc 

iotttlH3nSi7^»^B^oiftS^ * 

[0 0 7 9 ] -»«5Elslg82 2«, W 1 CD C R C IHHsl 
BS2 OicrSf-»3nfc3B^*->P(x3i. J?!2CDC 
RCfH£@S82 ncrgtW3tlfc*J^*->P' (x) 
*#:x5-^*-> (-tfaKJI-cwpJiftft*) <ta 

CRCx^-^ofcittC, -e<DCRCx^-tc2t]£ 
nx7-«t77^EFLG^3n/c^M^ 

40 WSTSo 

[0 0 8 0] CCV, — S(W£[5!&§2 2*i±SH2oO*J 
^^->P(x)iP' (x)£^&tx^~A£->~C£>£ 

X7-#*Slfc«!lL/t. x^^-ITiE@^2 3Ctx^ 
-ITjE«:?f flfe*. ±IB2o<D*J^^*->P 

(x)iP' (x)#**c x ^ w< # - >rai> t «e s tifc 

X7-«477^EF LGCDfg^f^frfex^ 
-#«^0fci«seSti4OT, CCDia^^x^-ITiE 
*t¥9ftb0lC. ITiE^*67^yUN-Q>r*a*r4. 
50 [0 08 1 ] x^-fTiE[iI8S2 3 tt % ±IB— 
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*T-2)o JlttffJCUS, x^-^^^EFLGCDftigCC 

* h^-*** M 1 " /cofcttfctf 4, 0 M CClftiE 
0, "0" /co/c^6tt "1" ic^iE"r^o C(D«5iE« 

CD^^CCLr^iE^nrcx-^ Wlf-^O -Dat 
aiUtti^StiSo ±IB-a«jeiaB2 2^IT 10 

B2 3 5cj:*i9-ITiEtttf*>*ittl». c<DJ#£ v 3d 

[0 0 8 2 ] SI Ott^aWKJiS^-JrftflKBlEBOJII 

[0 0 8 3 ] laj^CmT *3fS*H«, @8tC^O 

0, 3 1, U^S*l*a«3 2, ANDHfI(Hl&g3 20 
3, CLKtiHE«3 5;WRW&*iTl»S. S/c, AND 
^SHSg3 3CDffi^ (corf) 4Sin5<lf-^©X7 
-tTiE*ff ^x^-ITiESR (DataiTIESB) 3 4*SR» 

[ 0 0 8 4 J SU teiOl2©7tD *w«ig«3 0 . 
3 1 iU^;U»««a»3 2«, H«)S««#S:^li5c-r 

i«jawax^-ffta*a*«ifltrs. r*c*>*. 11 1 30 
©rtpya»BS3oit ea»*Mfc«-*©»-ee 
aisnr*/c— spKD-^-^ft-^+TPA. -tpab© 

nyu-sjutfflSJtWff'r*. U^WHWWB»3 2«. 
*l*jJ:c;»2<Or^oy*PffHK3 0 i 3 10§ffl* 
fllA DDI, ADD20I^Mtf^ 0 
[0 08 5] f-^if+TPA. -TPAfcitN'* h 
P-^+TPB, -TPB^tim r-Z-gm 40 
BB l * J: o'x h a - ^SfiHB 2 terse $ntA>f 

ssfcBa-j ( "i" *fc« "0" ) <D2{mmm^ (d 

ata_Rx*5<fcO*Strb_Rx) CC£Jft3ft4#, C©2ffi{fc£ 
fttt. ( + TPA, +TPB) <b<fc£ 

( - T P A, -TPB) IHtOTtPyu^KO^H 
%(tC&H>Xftt>tl2>. Tttto^ +TPA*J-TPA 
J;9 &]^U^;l/fr6tfData^<bLT'W ( "1" ) *J 
ffi^J^n, JR»©»^«a-3 ( "0" ) tfUMSft*. 
H«*C* +TPB^-TPBcfcO feiSSU^JUft6>«Str 
b-RxiOT'W ( M 1 " ) ^ffl^Stl, S*t<D*i^teP 50 
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( "0" ) sPEtiASti*. 
[0 08 6] C(D<fc5a2fl({b^8S**iEU<fft>n*© 

tt. eitsnr^/cfi^+TPA. -TPA^O'+T 
PB. -TPB^tl-eniEfltttU^^HSH-Cfiteefb 

0. 3 lOttHttttJADD 1. ADD2tt, 3tttfi#A 

[008 7 ] fs*. easstir*yt«^+TPA. -t 

PAteiO'+TPB, -TPBjO^ fci&WPHfe^-fX 

2«tR8»«jEb<fftonr, c©e*. 2 fii<b£ n/c 

ff-^-Data_Rx4dcfcO'S trb_Rx^CX^-^^-r«2> 0 CCD 
£7*P$7n»BB3 0. 3 lCDfla^fcil^ADD 

1. ADD20fflCcfc»«*«9lti 1 ±fE-*Effi£*#< 

[0 088 ] U^»«*kHJ»3 2«— «<D^>f> Fa 
>;<U-£ (SUt«@B) Mot, *l*sJ:CX»2© 
T^P^»n^[pISS3 0. 3 1 O&Hi^filA D D 1 , AD 
D 2 W*h*n«:Wffi©iE«U^V«Hl'?«C***><!: 5 
*>«KftU ADD 1 £tdiZADD2<D\,>*rtlfr&]E1lt 

^jbJSfirXBNCC 1 X* h^©WIHI«rflDAfcffiau^l/x 
^-M#EXPAND£tt#-f£o CtlB, +TPA, -TP 
AJ/di+TPB, -TPBCDl^n^CC 1 tTv bfr<D 

D ata-Rfc« 2 

fiW*HJ»3 2«:, Hlb^(i# ( + TPA. -TPAS 
fctt + TPB, -TPB) ©7tD^K;l/iCl^t 

- * d ata-Rtc *i n *> x ^ - ©»iiffl *f ie-t z> m<owm 

[0 0 8 9 ] ANDSaiI@B3 3IJ, ^Sx^-^dJSB 
5*P6di#£ft£x5~:&£:7^EFLG£, 
gS^tHSP3 2*6a*Sti4ttSHU^x^-«#EX 
PND<h(Di&ffig£, fTiE^C0RF<hLrai^-r 
9, ^ciy^e#CLK©il«tt«aE«cj:^-C*H13ti 

5»x7-i, £M&eas«# <+tpa. -tpa 

^/dJ+TPB, -TPB)(DK;l/S^a-otM 

CORF^W^'r^c CCDlTiEtf^CORFB, X7-I»f*«F 
ST&/c#CDfI-S|<t UT. x^-fTiE»3 4**J:C/CL 
Kf*IEgP3 5CC^it6*i4. 

[0 0 9 0 ] X7-iTIES|S3 4B. r r -^H*gP4icr 
S^^n/c^ff^- i> Data-RxCD^ ±IBITiE^CO 

C-DataiOTttJ^f ^>o 

[0 0 9 1 ] 2miE$%35te. *CZ**fflfflSS3 
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ft -sf £ tt Z> <fc -5 K . ±ieiTIE??-5f GORRDfflifT &c T * a -j 
CDRF<DfflHlf(cr *P 5- LKODltS ; &S:iE$-a'SC i 

[oo92]0i i it u^um^m^omfS.m^m 
r. 

[o o 9 3 ] mm< l cm-ri'^<)^^m^3 2«. mi 

*J<ti>^2©^-l'> P=»AU-ji (SSJt|S[|B|gS) 4 
0. 43. mi ©3-0 F3W5U-*4 OtCifctftmig 
1EV1, V2£-«M.*«EBH4 1. 42, 10 
> K3>m'1/-?4 3 Ktb^a«»^IIV 3 . V4%4^. 
•5mGE®4 4. 4 5. te^D^n 4 0 . 43 

(Dtitfl (Winl Win2) fc^tl^ft 1 \Zv Hl^f^ 

[0094] cct, v i iV2«, ^Wiejt3nr# 

/ct*-:* f^+TPA, -TPA©iH#tii*ADD 
1 ©lE^U^-U-SH (±PfiU^JWV 1 iTRgU-^Jl'V 
2) £5£«>&„ |5H»«C. V3iV4B. Sttfi^Snt 

§/cx -TPBotaianmm* 20 

ADD2©iE^U^Jl'®H (iHSU^l-V 3 £TR&L"* 

[009 5] ^>F3>^-5>4 0, 4 3B, +T 
PA. -TPAS/c(J+TPB, -TPBOD^m^© 
tgSflD^W^A DDI. A D D 2 *J±KiE* U-<;U©ffl 
ax&W-lfc £ t tCSS P-^UtfcWfi^Winl* fc«Win2 
^m^-rS, CCDgSU^^(tift-^Winl*^c«Win2 
«. J£5Bls|gS4 6 «CT 1 tf? UPa^cWP^ttSSSnfc 
©*i. ±l2i£5SU^Jl/X^-fi-^EXPND<!:L-rtK^$n 

30 

[0096] SI 2«f r -^{f#(CU^;Vx-7-*i*-9 

[0097] imEKc&t^r. m^J^-^fi-^ ( + TP 
a. —tp a) ccu^jux 7-355$, ■otcm&oim'm 

[0 0 9 8 ] HBUCn*TJ:5«:. :f-*{f^+TPA. 

-tpak: i MlSou^sfl; (ftl^S) 

OS£. (Dm® Mm ICX ©2fil{b (Data-Rx) 
(CX7-as£D£C£«Cj:9. >D7 ^ff-ffCLK©® 

2 h+a^©ti*feoji7-^^ 40 

5^ EFLG*5tB^3n-5.„ 

[009 9] C©£#. ^•©^-Sft-Sf+TPA. -T 
PAW+ia/JOSCffi^ADD lCCU^M^^DT. ffl 
1 © <t> A > K 3 >A U - £ 4 0 *« 6 HI? U -<^tfcfflfi 
#Winl*St±1^5n-5.o C^S^U-^^aHl-^Winlii 

[0 10 0] ±iex-5--fg^7 7^EFLG<!:i£?SU^ 

C©iTiE?f °O0RF©fBBf«:-C. Sff-r-^Dat 50 
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a-R©xv-ITiE^ft>#*Ci{Cj:«3. fg&to;^- 
£ C -DATA*© S C £ Air i* -5). 

coioi] Jit±©j:5{c. 2«nb;*ftSi!;r©£<i{f-*t 
§ft ft-^©x 7 -tfetu £ x 7 -«si@m©^ta*tf fc-a- 

-2>Ci#-C!?S7>5. c*i££4>«:. * a •> * ft# ©««£ 

mmc * 5§ti^©i 5 tot x 5 - jtstiHiT© 

£ «3 . <fc *) ifi#6^© x 7 - tfcfcHfc J; f>'x 5 - ITIE ifi *Jf}& 
£fc£. 

[01021013 »**^©»4©Se5S.««*?S0^ 

+■ - h -c^-r. 

[0103] isjiajcfc^r. son** 1 - 

[0104] is)H«c*-r©w. ^-^^©rawm # 

(i7n^^|5|«^-;l-xfs-^) *PL LEWS' <H3#JRD 
-C^.fiS-r^J;5SCL.ft:*i^-©ffiif'PiSff5-T?*-p-C, c©ti 
£\ PLL0K»*P ^Is^C LK©2|g©JiIig^© 

zu-j tmm^^mnz clk -p£ii*ssifl«c#gti£)& 

- £ D ata-Rx©^- £ 7 * <t l, -C^ 5 C £ &C <fc 
•J. ^^-^Data-R^ffimfC^-rSC^AS-Ct 

[0105] C©it^©X7-$m*Jj:U c X7-ITiE 
«. *av*fl#CLK©»fc&ttt£3g£CRCCcJ:S.x 

^-l$££©#/mcj;^TfT*>ft-5. i^o-y 

fff-^C L K©31Mttt^tCck f)?#e>ft£x5-!&£:7 
7 y E F L G t BlfiE L tc C R C © tfc3SI&Ui £ K <± "C IT 
JEW-^CORF^fPSS L/ . C ©ITiE^^C0RF©{l^T-CSff 7 s 

- * D ata-RWiTiE* ?f o "C S^tU^ f 1 - if C -DATA* f# 

[0106] tl±SiHJOfcJ; ^> K. *B^^©m 1 ©2£ 
9 s - £ * h a - L rs« 9*- f *S 

©x7-^m*tf'5££fetc. ±res?i;fflHf*_tiBSS 

r-^©x^-^fl§r£ Lr^tB-r^x^-^tiS^g 
=&dx./cC£4!}^£T^„ 
[o i o 7 ] cnscto. 7 : -$G&®im&&T : £li2> 
C£^<lS^©X7-ITiE*^fc-rs. £C^Sa)m 

[0108] ^§mom2 <D&wi*. m 1 ©^wk*j«,> 
r. f-^ai-n- y<t#©gFftee < )isaiFP'r#^ 
^s^a-; ^fi-^©a^14^scc«fc OSft^- f ©x 

^-^ai^tf ^ ££ &«c. iiaa^ttw^fim^iiB 

[0 1 0 9 ] C*UC<fc»J. x^-^tBteiO'x^-*^ 
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mm ^m-r^tcttxD^mm^n^i^y'' zmnt * 

[0 1 1 0 ] *^©^3CD^I^«. m\ttc\tm2(o 

£ . ±te^ d •> zmm^±Mt> p * ^ibjw^vuxm^-c 

_tiB?P *fi-^©ii*sStttife£*tT -5 iv-MWfS* io 

[o 1 1 1 3 cntccto. &mm^<D®mmmm&mz 

[0 1 1 2 ] ^Hj©m4©^«, SHI ft>6!?l3©l,> 
-rnA^^fcij^-c. ^-^{f-sf^hP-^fi^* 

T^ttlf-2.i7 HfcaHM8£<§x./cC £*#'(££ ITS,, 
[0 1 1 3 ] CttftJrO. x^-^HJfciO'x^-fSS 
fIf^£&fflir£fc#©^JIftJim^*§M<i^*>6te 

ncctf ocim^, £i> 5 ns. 

[0 114] *«B^CD^5CD|E^«, x^-«ISffl§fCC 

[0 115] cntcj;0. IS£ ;* ti/t^ff f-$©i7 
-tt^llB^IIB^-e^ $ if £ C £ #oJfS&tC& £ . £ 
<,>5*ft*jWi&*l'&. 30 

[o 1 1 6 ] &$m<Dm6<D&mx, mi^hm^o^ 

l©x^-$HH£®£. sm^-^c&^C&ttJjn;* 

tir i ^tas^- * «c j: o -c x ^ -(D^mzfammm-t 

•5m2©X7-feltH^S£, SSI *jJ:0W2©?li9- 

^w^s^effen^x^-tifgccs-^^rifegft^ 

- * ©x 7 -fTiE^tf 5 x 7 -ITIE^&fclixfc C £ Z 
ItSfciTS. 40 
[0 117] cntUO, X7-tfctH*$<fcO'X7-fTIE 

Citf-CSS. &<r>9*MbPft 6ns. 
[0118] xmwvmi ©imbi*. gmm^ommm 

Jt/fttfe^tJ: 0 §If- $ ©x ^ -*&UJ£fT 9 £ £ 4> 
iiaS^iiBff^iieSfa^-^cOx^-JttSfl^f-!: 

urtfetH-r^i<DX7-^ai^e<i:. ifHTcsaiffiw 
#«c ct o t sft f 1 - f ©x 5 -tam**^ sji 2 ©x 5 - 

*MH*«£. mi*sJ:0*m2©MX7-tfetB^la^6» 
6 ft £ x 5 -tS$StcS-5t » T ±i2Sfs f r - # ©x ^ - IT 
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[0 119] Cft&cJ:9. xv-^tHfciO'xv-ITiE 
©ffefrteJ:0^g£i«&£c£a^e£2K t^WOkifi 

OSM^-^CDx^-^W^f^ ££*>«:. ±fes^<l 

1©X7-&W¥&£. Sm^-^C&^C&tttti* 

££t2©x-5--tfefcH3Mg£. IlteJ:0 ! S2©ffii7- 
^ttl^eo^tH*S^*^f S C £ (C J: 0 . tfcffi 3 ft/c 
x-5 -*s|TiEpFfiB-C*S^SA^#iJ«-r 2>«^S*« 

[0121] CfttcJ:*). xv-«ltti*jJ:0'X7-IIiE 
©fig;frte<fct>-fgg£ig«>& ££*>«:. x^-fnEA^fJE 

&tg^©ant(ffl{t*t-r hnmm^om^ ssMt s ^ *> 

C£#rS-*. £l^^*5f#64i^. 
[0 1 2 2 ] *I6H^©^9©^«, |?U *»<E>lfS8©t,> 

Pft!2lfll&ffifnr^A6ft&*'P y JJBf* 

[0 1 2 3 1 CtUCJ:^ 7-fm£.^®<DMf&*ffim 
[0 12 4] $^©^1 0©»?g». ffl 1 A^m9© 

[0 12 5] cn«Cj:0. •r-*H£*HS?a>-3£5£K: 

[0 12 6] «±, #«W#«:j:-orttSnfc«M*j| 
SSS&Ktc £-^*Af*fl<jCciftH^ otcifi. *fti«»±IB* 

l»«3H-ca'»^jgDjfi|-C*4C£»t,^*-Cfc&l.». fc 
£A«. I EEE 1 394t 

ftoscRC Jsw©*sc*fijfflr * c £ *> Bit Br * 5 . 

* . X -7 -tfttHllK 5 ft £'«-? d> P ^ P -fe 5- -9"C V 

[0127] Ji(±©ittB^-c«^£ i-c, XftwmtcJ; -5 
f-A-c*n«. i e e E^^fw^^^Atcfejgfflr- 

[0128] 

mwomm] ^iatctei^T^sns^©^^. ^ 
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[an *¥mx.£i> ; r-z$:m$m<»m i ©nissstt 

iiStT'n y £0880 

[02 ] 1^{li^-^ffiSfJ5(D0 1 ©aWSWim-T^n 
£0880 

[0 3] ^IlX7-^ffigiJ5©m2<0^W ; fc^-r^D 10 



•j cm 

[04} ^BjK^-j-c^snfc^-^sffKso 

£"cj -j £0880 

[05] m4<,c^Ltcm&(»&&ici<svz>mi'mB?- + 
- h 

[06] ?*-*e#ccx^-#*ofc^e!>ttfl^*7S 

[0 7] * hP-^fi^{C*5-36**r»*:*i^<3DlW^W 
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